(1) base salaries increase significantly with age, whereas bonuses decrease with age; (2) larger agreed bonuses are correlated with fewer absent working days.
Incentive pay, i.e., monetary rewards to increase work effort, has received increasing attention in recent decades (for reviews see among others Gibbons, 1998; Lazear, 1999; Prendergast, 1999; Lazear and Oyer, 2007; Lazear and Shaw, 2007; Bloom and van Reenen, 2010; Oyer and Schaefer, 2010; Rebitzer and Taylor, 2010) . The general idea of incentive pay, which has been formalized in principal-agency models, is that better job performance or higher work effort can be expected if a worker's pay is more strongly attached to his performance. One stream of the literature on incentive pay is primarily theoretical and concerned with efficient contract design. Another stream is empirical and tries to identify the effects of incentive pay. However, most empirical research use data that allow rather indirect statistical inference. The majority of empirical studies use household, administrative, or aggregated firm survey data. Only few studies use more appropriate personnel data of single firms which are not easy to obtain as a researcher (Bartel et al., 2004) . Such econometric case studies with personnel data ("insider econometrics") are of course not representative, but they are still suitable to test economic theories and their underlying assumptions. Furthermore, results of econometric case studies can often be generalized. For example, the relationship between incentive pay and performance is also important for other firms than the analyzed one and a main assumption in economics is that agents react to 2 incentives. Moreover, personnel data of single firms have several advantages. First, personnel data are not subject to unobserved firm heterogeneity. Second, different incentive schemes and outcome variables are not aggregated across firms and industries.
Third, personnel data often contain information about pay (e.g., fixed base salary, bonus), productivity (e.g., output, work absence), and job levels, which are not included in many other data sets. Fourth, information is usually unbiased because the data are used for payrolls, taxes, and social security contributions. This paper adds to the few insider econometric studies on incentive pay by analyzing the pay structure (total income, fixed base salary, paid bonus, and maximum bonus agreed under a Management-by-Objectives scheme) and the incentive effects of agreed Management-by-Objectives (MBO) bonuses on individual work absence in a sample of 177 managers, who were employed in a large German company from 2000 until 2005.
In order to evaluate and reward the performance of managers, the analyzed company has implemented a MBO incentive scheme. All managers are paid a yearly bonus based on points of an individual performance rating how far the set goals have been accomplished in several dimensions. The use of work absence as a proxy for performance is driven by the fact that a better variable is not available. But work absence also has the advantage that it is not subject to a subjectivity bias such as supervisor ratings. Moreover, Flabbi and Ichino (2001) find, in an analysis of personnel records, that absenteeism is strongly correlated with employees' performance ratings by supervisors. Work absence has been used previously as a proxy for provision of work effort, shirking behavior, and work attachment (e.g., Barmby et al., 1994; Brown and Sessions, 1996; Audas et al., 2004; Engellandt and Riphahn, 2004; Ichino and Riphahn, 2004; Engellandt and Riphahn, 2005; Bradley et al., 2007; Hassink and Koning, 2009; 3 Ichino and Moretti, 2009; Pfeifer, 2010) , which are especially important in management jobs because of the supervisor function. It has to be noted, however, that work absence in the data is officially sickness-related. But reported sickness and extended recovery periods need of course not to be true or necessary. Even if a manager is really sick, his work absence is still costly for the company.
Previous studies mostly report positive incentive effects of direct performance pay such as piece rates on easily measured output in production, agricultural, sales, and recruiting jobs (e.g., Asch, 1990; Banker et al., 1996; Banker et al., 2000; Lazear, 2000; Paarsch and Shearer, 2000; Oettinger, 2001; Shearer, 2004; Bandiera et al., 2007; Bandiera et al., 2009; Franceschelli et al., 2010) . Although a stream of the literature has specialized in executive compensation (Murphy, 1999) , few studies look at the effects of bonus payments in regular management positions. This is due to a lack in data availability on individual manager bonuses and because complex managerial tasks cannot be easily measured. Thus, performance ratings, overtime hours, or -as in this paper -work absence are used to evaluate incentive effects among managers.
An earlier study, which is close to this paper, is Kahn and Sherer (1990) who have analyzed bonus payments and performance evaluations of 92 middle-level to upperlevel managers in a U.S. firm from the production sector. The firm also uses MBO.
Their main finding is that individual performance is better rated by supervisors, if bonus payments are larger. A recent study by Engellandt and Riphahn (2011) uses personnel data on blue-and white-collar workers and managers in a Swiss unit of an international company. They find that employees in company divisions, which have paid on average higher bonuses in the previous period, work significantly more overtime hours in the current period. The effect on work absence is, however, only significantly negative in a 4 specification without control variables (Engellandt and Riphahn, 2004) . Although both studies apply sophisticated econometric research designs, they have some limitations.
First, both studies use rather short panels of personnel data in their estimations. Second, both studies analyze the effects of actually paid bonuses. This might be in general problematic since the paid bonus also contains information about actual performance, even if the lagged bonus is considered. Kahn and Sherer (1990) apply a structural approach to overcome this problem, which might however suffer from identification problems of the instruments and sensitivity in small samples. Engellandt and Riphahn (2011) do not use individual bonuses but average bonus payments in single divisions so that statistical inference on the incentive effect is not unambiguously obtained (e.g., peer effects).
Compared to Kahn and Sherer (1990) and Engelland and Riphahn (2011) , the advantage of the personnel data used in my analysis is the information about the agreed maximum bonus payment a manager can obtain in a given year if all set goals are accomplished (MBO). This information is valuable because it does not simultaneously contain information about an employee's performance in that year, which would be contained in the actually paid bonus. From a pure incentive perspective, the effort decision of a rational utility maximizing agent, who benefits from monetary gains and has to cover effort costs, should be affected by the size of the bonus, which can potentially be earned in the current period, and not by the size of the bonus already earned in the last period.
Consequently, statistical inference on incentive effects is more likely detected if the agreed maximum bonus instead of the actually paid bonus is used as an explanatory variable.
One main finding of my empirical analysis is a positive and concave relationship between fixed base salaries and age, whereas bonuses decrease with age. This finding highlights the question about incentives for older employees, because larger base salaries and lower bonus payments are usually associated with lower incentives to supply effort. There are however several reasons why this relationship might be weaker for older employees than for younger employees so that the company might reduce bonuses and increase base salaries for older managers (e.g., preferences for stable income, deferred compensation, selection). The results on work absence reveal that managers with a larger agreed maximum MBO bonus are indeed significantly fewer days absent from work, whereas no significant effects of the base salary is found. These findings support the incentive effect of bonus payments but are not in line with ideas from efficiency wage models that higher wage levels increase effort levels (e.g., giftexchange, non-shirking).
The paper is structured as follows. The next section describes the analyzed company and manager sample. Section 3 presents and discusses the regression results for the determinants of total income, base salary, paid bonus, and agreed MBO bonus as well as the effects on work absence. The paper concludes with a short summary of the results in Section 4.
Company and Manager Sample Information
The manager sample was directly extracted from computerized personnel records of a West German limited liability company that develops and produces innovative products 6 for the world market and is in good economic condition.
1 The company employs on average about 1500 workers, has a works council, and is subject to an industry-wide The uniqueness of the data is the precise information about the yearly total income (fixed base salary plus bonus component), the agreed maximum MBO bonus in each 7 year, and the number of absent days from work. Socio-demographic and job characteristics are rather sparse in the data. In this study only gender, age, and tenure are included, which are measured at the end of each year. Furthermore, the management positions are divided in three levels (1: low, 2: middle, 3: high). Table 1 presents variable definitions and descriptive statistics for the complete estimation sample and Table 2 presents variable means separately for the three management levels. More than half of the managers work at the lowest level, about 40 percent at the middle level, and less than 10 percent at the highest level. The share of female managers is about 10 percent at the lowest level, 5 percent at the middle level, and no women are employed at the highest management level. The managers are on average 49 years old and have 17 years of tenure.
-insert Table 1 about here   -insert Table 2 about here Wages and bonus size are largely attached to the three management levels. Mean yearly total gross income (W_TOTAL) is about €75000 for managers at the lowest level, about €90000 for middle managers, and about €150000 for upper managers. Although the fixed base salary (W_FIXED) accounts for most of total income, bonus payments (W_BONUS) are quite sizeable. These paid bonuses have a mean of more than €14000
and range from €3658 to €74300 per year. The share of bonus payments in total income is about 15 percent for managers at the lowest and the middle management level, conditional on being absent. Differences between the three management levels are rather small and unsystematic.
In the next section, the determinants of total income, base salary, paid bonus, and agreed maximum MBO bonus are estimated with a special focus on age profiles. Afterwards, the effects of agreed MBO bonus and base salary on work absence are estimated.
Regression Results

Determinants of Total Income, Base Salaries, and Bonuses
In order to estimate the determinants of total income, fixed base salary, paid bonus, and agreed maximum MBO bonus and to predict their age profiles, I use log-linear specifications and random effects generalized least squares (GLS) regressions. Lagrange multiplier tests reject the null hypothesis that the variance of the random effects is zero 9 for all regressions (Breusch and Pagan, 1980) . Hence, the random effects model is preferable to pooled cross-section least squares. Random effects models also have the advantage of exploiting the between and the within variance, whereas fixed effects models are problematic to estimate in this application. First, the used panel is rather short and within variance is relatively low. Second, age, tenure, and time fixed effects are perfectly collinear in fixed effects models.
The basic regression function is specified as in equation (1). The dependent variable Y is either the log of total income (log_W_TOTAL), the log of fixed base salary (log_W_FIXED), the log of paid bonus (log_W_BONUS), or the log of agreed maximum MBO bonus (log_MBO_MAX). The explanatory variables are age, tenure, gender, and management levels. The parameters to be estimated are denoted with α,  are manager-specific random effects, and ε is the usual remaining error term. The regressions further include time fixed effects  (year dummies) to control for aggregated effects such as the inflation rate and overall changes in the pay structure. The year index is t and the manager index is i. 
The regression results for specifications with linear age and tenure terms are presented in Table 3 . Since the dependent variables are logs of nominal values in Euros, let us first take a look at the estimated year effects to assess if they take account of the inflation rate properly. The results in specification (1) show that total income increases on average by about 5 percent per year, which exceeds the inflation rate and regular pay increases in collective contracts. But total income contains a fixed base as well as a 10 bonus component. The yearly pay increase is lower for fixed base salaries in specification (2) than for paid bonuses in specification (3), which indicates that base salaries increase by about the inflation rate and bonuses increase by much more. As can be seen from specification (4) much of the increase in paid bonuses can be attributed to an increase in the size of agreed maximum MBO bonus, i.e., the company uses bonus payments more intensively.
-insert Table 3 about here
The estimated coefficients of management levels show that base salaries and especially bonus payments are significantly larger at higher levels. Moreover, the estimates reveal interesting gender differences, which have however to be interpreted with caution because the sample contains only 15 female managers and no information about effective working hours is available. Women earn on average significantly lower total income, which can be attributed to significant lower fixed base salaries and not to significant lower bonus payments. Especially noteworthy is that the agreed maximum MBO bonus is not lower for women than for men. This finding is consistent with previous results about lower gender wage gaps in performance-based than in time-based remuneration schemes, which might be attributed to lower discrimination possibilities against women (Jirjahn and Stephan, 2004) .
The results for age and tenure are of special interest as they shed some light into a possible incentive problem among older employees. Let us first consider briefly specifications (1) to (4) with linear age and tenure variables. Age seems to have no significant effect and tenure has only a modest negative effect on total income. For fixed base salaries, the effect of tenure is even less significant, but age has a significant positive effect of on average 0.5 percent per year. Paid bonuses are also not significantly affected by tenure but decrease on average by 0.9 percent for every additional year of age. The effects of age and tenure on the agreed maximum MBO bonus are both significantly negative. One additional year of age or tenure decreases the agreed bonus by about 1.3 percent. The overall results from these linear specifications indicate that fixed base salaries increase with age, whereas bonus payments decrease with age. As age is likely to have nonlinear effects, further specifications have been estimated that include additional squared and cubed age terms. The results are then used to predict age profiles for an average manager in Figure 1 . Figure 1 plots the predicted age profiles of total income, fixed base salary, paid bonus, and agreed maximum MBO bonus. Total income increases with age until the age of 50, after which it slightly decreases again. The predicted base salary-age profile is concave.
-insert Figure 1 about here
Base salaries increase from about €60000 at the age of 30 to more than €70000 in the mid 50s, at which level base salaries remain until managers reach retirement at the age of 65. The paid bonus increases slightly with age until it reaches its maximum of about €14000 at the age of 40. Afterwards, bonus payments decrease with age. The picture is even more striking when looking at the agreed maximum MBO bonus. The agreed bonuses stay quite constant at about €11000 for managers in their 30s and early 40s but decrease for older managers to less than €8000.
Although the predicted nonlinear age profiles are more precise than the specifications with only linear age terms, the overall results hold: base salaries are larger and bonuses are smaller for older managers. From an incentive-based principal-agent perspective, this finding implies less motivation to supply work effort for older managers, which would make their employment less likely. There are, however, several theoretical arguments against such a conclusion. First, older employees might have higher preferences for a stable income than younger employees and interpret a larger base salary as a gift for which they exchange higher effort levels (Akerlof, 1982) . Second, increasing base salary-age profiles are an indicator of deferred compensation schemes (Lazear, 1979) , which uphold incentives especially for older employees with longer tenure and make bonus payments a less necessary incentive device. Third, older managers might have already accumulated more signals and reputation during their longer work experience than younger managers. The company can consequently select and employ older managers, who are more likely to show high work morale or intrinsic motivation so that extrinsic incentives are not needed as much as for lazy and "greedy" managers.
Several robustness checks have been performed. All specifications were re-estimated without the tenure variable and the estimates were also repeated for a balanced panel of 69 managers. Since the main results hold, these robustness checks are not included in the paper but can be requested from the author.
Effects of Base Salaries and Bonuses on Work Absence
The effects of fixed base salaries and agreed maximum MBO bonuses on managers' work absence are estimated to evaluate potential incentive effects. In efficiency wage models, a larger fixed base salary is associated with higher work effort for two potential reasons. First, the value of the current job is higher independent of uncertain variable 13 payments and, ceteris paribus, outside options are less attractive. Consequently, the threat of getting fired when caught shirking and its incentive effect is larger (Shapiro and Stiglitz, 1984) . Second, an unconditional larger base salary might be interpreted as a gift by the company, for which the manager exchanges higher effort levels (Akerlof, 1982) . Larger agreed maximum MBO bonuses should have a direct incentive effect, because a manager can earn more income if his performance is better rated. Although we might expect a larger incentive effect from bonuses than base salaries, it can be expected that both are correlated with less work absence.
The basic regression function is specified as in equation (2) 
The number of absent working days per year, which is the dependent variable, is characterized by counts of non-negative values. Thus, count data estimation techniques are appropriate and usually applied in the econometric analyses of work absence (Winkelmann, 1999; Barmby et al., 2001; Winkelmann, 2008) . Due to the panel nature of the data, random effects and conditional fixed effects negative binomial (overdispersion) models are estimated, which allow the dispersion parameters to vary between managers in the sample. 4 The negative binomial models outperform the Poisson models and the random and fixed effects models outperform the pooled models with respect to Akaike and Bayesian information criteria in my application. Table 4 presents the results of the random and fixed effects negative binomial regressions for the unbalanced panel (complete sample) as well as for a balanced panel of managers, who are employed in the firm over the entire 6 year observation period.
The estimation results indicate a significant incentive effect of the agreed MBO bonus ).
-insert Table 4 about here
In sum, the results for equation (2) in Table 4 support the idea of incentive effects from agreed MBO bonuses. The incentive effect (β 2 <0) in equation (2) might, however, suffer from an endogeneity problem in terms of reverse causality, if the current agreed MBO bonus is negatively affected by a manager's past work absence and if work absence is path dependent. Although an upward bias due to this endogeneity problem seems unlikely from a theoretical perspective, because a rational firm should rather react with more than less variable payment components (agreed maximum bonus) to less work effort (more work absence), several empirical checks have been performed.
5
At first, I have re-estimated equation (1) 
Conclusion
In the last two decades, an emerging number of econometric case studies with personnel data (large-scale or field-experiments) analyzed incentive effects of piece rates on easily observed productivity variables such as output or sales. This paper contributes new empirical findings about the compensation structure of managers and the incentive effects of fixed base salaries and agreed maximum MBO bonuses in a German company. Bonus payments account on average for more than 15 percent of total income and most parts of these bonuses are paid under a MBO incentive scheme. Fixed base salaries increase with age, whereas bonuses decrease with age, which points to the issue of employability of older workers due to lower incentives, because larger base salaries and lower bonus payments are usually associated with lower incentives to supply effort.
Due to preferences for stable income, deferred compensation schemes, and selection of less "greedy" managers, the company might reduce bonus payments and increase base salaries for older managers. The results, moreover, strongly support an incentive effect of bonus payments because the number of absent working days is significantly lower for managers with larger agreed MBO bonuses. Coefficients of random effects and conditional fixed effects negative binomial (overdispersion) models for ABSENTDAYS. Standard errors in parentheses. Significant at * 10%, ** 5%, and *** 1%.
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